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[0002] 



[0003] 



Compact Disc)**fett«650nm©3feS:ffiV^*4. 7GB<DDVD (Digital Versatile 
Disc)^tm^mt^mib(bflX^tc 0 iSblZ.fk&lZ.Ws 3=?*20GB£®X.3ft7^ 

[0004] ^<D^^^*J-JSbfctV^T^-e{*, ^(D/J«b, <g»b^cfe^2^ft; 

ffXltt2:»M2C)0(>-252593#^.»W^3:WM2002-118331#^*). 
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[0007] 4#W (#^2000-252593^^) M^tbTV^^^K*^^ 
[0008] #W»3(#F^2002-118331^#)^^^$tvTV^/N^yyK*5t^^ 

[0009] #fP^Ci)tlO^#:v-^B«. ±afcUfc*5te, £#&tR±fc3*10> 

[0010] 2^**^W-if^3fe^V^^^t:V^T5/7 p ffl^tUTfflV^#^^{* % ^tf>2 
[0011] WAlRl© Wfl^-^ S*«RJhK»l«>»** J ?^>»*» 

[0012] U>>U ^©MiaSh ^1^3te^^2<D5I^^^Fflt^ ff^O^Ct* 
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[0013] rcDfcfc, m*.#s fry?Tv7\ZZ<D¥mW^—?&W.&&&^* mmmxte 
[0014] ~<D£5&3teiNlT^^ 

[0015] ^ffcfciteO^ft^- if^g-Cli, ^l<^l/-if§POp, nm^J^Ol'-ifSB 

®-^M^MCT^2<DV-iflH5^^Uil^[p]^^»]«;^^^i"^^> 211 

[0016] ^fcfe, m^-^&xnm2<Du~iFn<D-ttm%:£&z>b, m^u- 
[0017] #fF^cg^3(D^^:i— if sm-ete, m<D¥mi£mftm*bm2<D¥m&m3t 

mftMrm%'b£<'tz>z.b&x%fo\ tt^ ftwxm^mfc^-^mmxte 

Hi W.±.tZiiLmirZ>mffi.®:^m i bGaAsX&Ztclt) , Ga As=J X^y 
^y*%xhv7&tt<Dte&mzmMXhZ>o I^:fri2:®»><b«Sft£rifc 
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[0018] &mWteZ.<D£.?t£&& (D ^& { 



[0019] 





[0020] 



[0022] w^aicia^o^p^^^s^M^^^-^^^^^^^^ 
,tfiie3tp^ii5ie±^^2(Di/-if^^^^i-^*^^^ s ^^ 2(0# 



[0021] 
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[oo23] tmm^mmoymm m^m3^m<D^m^-^mm(om^mx^ 
x, mmn2<DjLu^to^x , mzm*mzwi2<D&mft<DMmfrbmm»Mm 

[0024] it^5^ia«o^0j!», tmmx^zmm^m^-^n^m^m 

[0025] W*«6KfEiK^3)IW*> S»*^l-5©{i>rtb^l^^lB*©^*frV— tfs* 

(Dm^mxh^x^ m^mi(D^mm^yM7cmt\.xmm(As).v^(p),r 

[0027] m#m8Kmm<Dmwte, m^m-7<Di^ti^i^izmm(D^m^—^mm 
[oo28] [[iii]Bi^«^^<t^^^^^^ u ^^ eo ^^ m ^^ lc ^ bfc|g| 

X&Z>o 
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<5o 

[oo29] sxt. mwzmM-tztcfrcDm&mmbvx, %\, m2(Dmm^mK^xm 
mz^m^xWiWirZo 

[oo3o] m i t-*3v n-c, frmmi&MK xmm^ti^m^-^mm^\^ ss^n^ 

mmcNT<Dm^\z.£ox \ mi, ^2(o%%m^-i, 2#— mzmm£tLX\,^ 0 
[0031] muD&ytm^m, m-vmit^m^mw- cmtf GaA S ) ^^^ww^ls 

m^b^mi^mm^^xnm^titzmi<Du--^ i mmuiat, mi^—? 
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[0032] 



2di, M2<DU— if|§^gP2a<D^®^^ttfc^-— ^y* 1 



iP2fc 



[0033] 



>o 

[0034] mois-v&mmai^ ±m$%i<D&mmz.£<>xm-vMfc&w¥* 

^xmm^ntz^ym kzm-rzr.m^vmm (dh) *mj$,£ft>x&<9 

[0035] m2(Du^mmmaK^ ±mm2(D^mm^xmmm\\-vm^m^ 
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[0036] 



[0037] 



(Du-^m^x^vrnm^mnvxmmnm^n^^t^.m 
r^mn^^t[^,^2(Du-^mmma^^fhx^mmm^ 

0fjKftJfc 405nm) <DU— if yttftk%i£tlZ>o 

**^fc*Uta*»BU |illia(c)~RH(f)tt*M^ttlOa 200K±^X¥ 
[0039] 02(a) W^fc^lOOtt, HI-Vltfb^¥2IM*(«*.tf . GaAs) 



[0038] 



[0040] 
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[0042] *K1, 02(c) IC^WIC. *1. »2Ot>l«^frl00, 200fc#J*3*VCV*U 



CNT1, CWT2m±*W££ J &Z^\Z£oX \ EUt^bfe-^bUfc 
[0043] 1112 (b) Kl#*fl^a©^»2b«ry 

ICNT1. CNT2*««iB*K:J;o-cW9^*S«>^ ±Jfi©lfflia©IM»« 

[0044] 02(d) *J*aHRSUB2ft»l«Bf3fe««(«^ 360n 

[0045] ^tci^ «a^uB2tT?»wft«t*^rKaaiu #S^Y 

^JiflCY2alCj8V^*afi«SUB2K^UTVV5 
TV^^*^R^ffib-CV^#«^Y2a(DfiV>gP^^^O^^«^^U 
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[0046] 



5, 



[0047] 



iPL##JH£Y2a 



[0048] 



El2(f)^«5^. mi, S£2<^™£/&#10<), 200£#£*f&i&lb, 2 

[0049] &±miuz& \z*mMMn(Dm&*&Rvmm&zmz£wmnz*% 



[0050] £fc. 



d, 2d^m^mmmtt^t^h.mmmcNm^-^mmmid, 2d^Mc 
•cm, ^2^^-if^^ia, 2*\zM^T*(DmW}mm*fc^ttft<»= 1 ^ 



vmmma, 2a u 



[0051] 



fe~rth\f.m2<D&%m*2(D3>.*%;%i$^. m^tc 
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, mi, m2(D&ytm*i, 2&mmz&ft£&zzb&x^ztz&.m#>xg>mti:tiz 

[0052] *fc, #BB2000-252593#^#»CfBife$ttTV^#R^S!©^3ffrV--1f-ett 

m&&mfrrzi&m±. ^mrnxmrn-r^b^x^-r. ^m^m-^mmh^ 

[0053] ®B£xai-*svvc, mi, Sg2<D™£/£flaoo, 200{e:^Ufc^Sc 

nti, cwT2&m&t>irz.bx— mtvtcmmmcNT^vxmi, M2<d^ m 

j&lb, 2b^?F^b-C^— v^S^Sld, 2dO^*©^ffi('Dfl£i^£C-Ob, 

[0054] JUagimi-fcV vt, 02(b) \Z.^Vtz.&?Km2<Dym&f&ft200Wfc^#> 

ffiR%Bf8\SO$<<DX\ m2(c)K&Ut£5\Z.$£l t m2<Dtpm±J&&100, 200(D 

T^mR^mvxmmir^o utaso-c, mx.\i±^^^suB2<Dmmmm 

tttmxmMmcNTi&^i/T/—}?bLx&M,izmm&^zzbfrx%,mMT. 
n<Dmm4tm&mm.irz>zb&»sffix3bz> 0 

[0055] fc*5, «±^ttWUfe*ll^«Rt-«5^^^-^e^^*^tt, ^1 
U »#JiCNTl, CNT2^^-r^^(-J:oT > f&l, Sg2tf>™£j&fla00, 20 
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[oo56] 3znmmuB2k\^x-y-7T4Tmm%m^ ^c^i^ov >-ctfcwutas, ai 

[0057] *%m^MK£wm£n%¥mfc^--y i mmfe. m^mmn^^tc^mw 
[0058] -tfttt. ^m^m^^t, £1\ 03(a) (b) Km-rmi^m^moo 

tm2<Dtpm%.!&W-200Z^£>i / EW:irZ>o ^X\ g|3(a)^i-^10tf Ffl^^l 

[0059] 03(b) iZ7jkiT%$2(Dtpm$Lf$.W-200\Z.^^X^ 02(b) ^Lfc™£/&#20 
0tfemteQ.5i#f&foSUB2km2<Dl'— *f&M&2a&J&f&1rZ>tz.lt)<D&mW-Y2a 

k<Dm\^m&<o^&fosvB2*mmttn\mmzth&^ 

[0060] £9JMfctf)Kte, 03 (b) K£>V vC, ^^^SUB2_h^^Jx.^nSGaN#^^ 
3T*SJi2ab^ ^^^InGaN^^§3feP^MSTPi?:a«b, ^<D«lDUiS 

2aSr^b, ^mi^Y2 a iz.^hy^^(Dm^mm2b^mi(D^m^.0 l moo 
(Dummhtm^y^Tmxmm-z* #»#Y2acD^&&2b^ojfr 

mmm^mmm2c^m^vtc^ m^mbRxfmmm2c<Dmm±m^-^ 
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[0061] mz(c)iz.7F~$-£?^ mi, m2<D*w&$.moo, 2oo\mmmx^z> 
^scnti, cNT2m±*Mmis^x-mkvtcmmmcNT*xmirz>z.bK£<> 

[0062] 03(d) S«raaRSUB2i:T«6Ji2abS«ja-r*9f€«*© 

®SUB2^T^2ab^^J©bT3fe®HXSSTPlc:?IJ^b, V-1f3t^«to-C*K 
!RJiSTP*S*nf»4HS¥$tt5-fct-J:?'. TifiS2ab^B2^l/-if^W2aF^O^ 

[0063] ^X\ ^\^UMSTP^^KVX^Mi^2a^h^WM^SUB2^MWtf'^tK 

x<o, r«2ab^, mR^nm^tix^mmmcNT2t^—^nmm2dtmm 
mct^xn^msiJB2^Hm^xm^.^MW-Y2ei(DmmtmR^m^ 

[0064] ^KK. H3 (e) ±5*^ ^J»fraatSUB10«ffi^^aJ—^««»Pl 

% fr&m#v2i<D&mtt-^?mmmp2*&*j&&i'it&. ms(o \z&r& 

K s mi, &2©tf»IW£(fcft:iOO, 200^Sr3StR8&lb, 2b©ft^lRlt!l*H^ , ritt 

[0065] u±^m^xvi^mm^m(Dmm^mRxmm^m^xmmM^m 

^^SUB2©^ffiflfld*b^»^^^-^3fe*WI*^^» 1 R«STPS:^l$ 
£#^SUB2£#fcT16E2ab&l&*^5r£#"^5. 

[0066] -tt^i^x#S^Y2a(C^(t^^^^^^KS^^3t(DPflC^*^ r &]±b, 
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[0067] £7c, 3mmmsUB2<DMMMfrt>mMirZ>\'— ifftKte, Ti£Jf 2abS:^i®1- 
5<£?&l/~1f^£fflV^S;rcto, ^&&SUB2teTi&mab£|i^-<W3{Sh fllfctf 

[0068] */c, El3 (b) ^^b^2(D^ra^^200^^^^R^^-r?,^, ?it.$fWfcS 



(DSiJgtllilC^T, ^RfC^{t§T%JS2ab^#^-r>5^^<, «R(CffiLt 



V>5 



[0069] jfcfc, WJi^|^0Jbfc^2(D^ife^^#^^##:i/--ifSg(D^^^Ti^, 
^WmfcS\JB2bftW.&mSTP<DmfcTmm2efo&mj$\^X\s^Z>&, Ti&Jg2ab£r 

$feX&>Z>o 

[0070] tctcu ^nmms\jB2tytmumsTP(DmKrmm2ab^n^ir^ 

[0071] £fc, WJi(ct»KL^2oll^^(c#s^^-ifise<o®i5t^r»fi. 

7&£U g£3§/lCNTl, CNT2^*-r5-i:^J;oT, Hi, ^20^ RSJ£/&ftaOO 

i^ttfct, mmmmm*frvxni<D^m&j&moobm2<D^m±f&m 




ttffll i 



WO 2005/055383 



15 



PCT/JP2004/014089 



[0072] mz, mi<Dmmftmizmz£yM:fcfotennffl&m4—m7$:^m^xwim-rz> 

VX\ >S 0 

[0073] H4K:^v^ ^mmm^xwm^M^m^—^mmLDti, ^m^mms 
ub i±\z:m&£tiitn i ©v— if ls&m-tzm i si ^ 1 1 „ B2<z>w- 

lF&«SS2a£*i-5^2©383te^2fc&4!t;t, Jill, &2<Dft%m*2imM& 



[0074] ||1<D1/— if Ululate, m-VMit^^MW- (^MMmXi^ GaAs) /&>ib/&5 

[0075] pM=^^hJilahJ^^<©p^9yKSlaf©^^t::*6ISdKlcds^^$n5 



[0076] g2©l/- lP|Si6SfP2afi. nSTi&e2ab£, nS*93'KJB2ac^ nSWf>fKJB2ad 



2afc, pM#-fKS2ag^ 



pM^7^KS2aht. pM^^Ke2ah^^$ttfc^S&2b(DTl§t5(-^$tvfcp 

[0077] £fc, P M=>-^^hii2ai^^pM^^KS2ah(D^^^i^^j^2c^^^tb6 
^*(-,pM=>-^hS2ai^mM^^^i-^— ^^«^S2d^^ic_h{; 

[0078] -^l/C. ^lOl/— if5l^g|31a{|ij^— 



P2^J&£*VtVV5 0 
ldi!^2^)l— if^^fP2a{|iJ 
^5/^m^2d^j|li^^M^^^§^gCNT{c:j;oTia^$fbS^t(^J;oT 
1, W,2(D^m^l, 2t1P>-mk£*lXm , HKJg2<D3i§3fc3^2<D^&3R*5!t 
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[0079] m5-m7^#mbT, ^m^-^mmLrKDm^^^mir^o * 



*5, 05(a) tt^lOtf ra^frlOOOf^ 



:«rfl^W^U*:WfigH, 05(b) 



(d) «02<Z> * ^ ^^^200cD{^Xm^^W l^bfc 



(a) - (c) 



£07(a) (b) W\ ^2O^ra^flci00, 



[0080] 05(a) ^S<3V^^l<^f r^^#:i00O^XSSrx&-<Si:. MOCVDffif 



^tdnMAl Ga In P^b/#5nM^;yKSlab£rJ¥£$Jl. 2/imf 

0.35 0.15 0.5 



AlGaInP>^ib/&5#-YKSlac&J¥£0. 05 m mX 



U #:^GaInP£AlGaInPt 



5i»^^6^*T-#F«5t^#bfc^ttS lad^^m+nm^)/i:$-e^eb. #C^A1G 
alnP^^^^KSlae^rff^O. 05 ju m-C^JiU #CKlffi&KZn) fc°>^b 



TpSHbbfcAl Ga In P/^bj&3pM^7S/KJilaf3rJ?:£&Jl. 2/im"e 

0.35 0.15 0.5 



fttCplGa In P/^^SpMStt;® lag£J?£$jO. 05 mT* 

0.51 0.49 

aAs^b/&£p^>^Wf lah£:Ji:£$jO. 
P^^^^^#S^Xla^fi5c-rSo 



U 

t^tiaot, AlGaln 



[0081] ^^lb^^-T^fc^OBlf^^-^^^bT, p^^^hJiiah 

^h^^<Dy5/^«ig^i-§^^ib^^c^« 0 

[0082] ^^S&lbX^^^tvfcp^^^bSlah^^tDp^^Keiaf^^g 

sio /{i^^^ic^^b^, pm^^bmiahtmmmc<D^m 

2 

^nA (Cr) (Au) 3g=b< lcSr/f:^ 
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[0083] 05(b) — (d) \zm^^Xm2(D*m&&fc200<DftMJM&&'<Zb, 

m^<Dm\±m t^yvm t^vtcGaNm *mm*h$&&m Qn2&i&f&+z>. 

[0084] £<9 Afrftjfctt, (0001) S^SUB2_h(C % GaNXttAlN/&^/&5nM 

/^7 7 f 2aa&J?£^+nmm^-e«JlU * (Si) SrK— blV^-CnSMfc 

Uhn^GaNi&>kj?fc3nSTJM2ab&J5£*&5~ 15 mt'tiL, tfcKmSLAl Ga 

0.08 

N/6>k/&3nM^;>KJl2ac£)?$$jO. 8 /* U &{£nMGaN^b/&5n 

0.92 

S!^KS2ad^l?$*?JO. 2 ix mt'ilL, #tfZL % £&)&OM#5In Ga Ntt&U 0^ 
xh#IJx.kfln Ga N£ln Ga NA»bj^#FJg£'*yTJii<0#MJHr-#F 

0.08 0.92 0.01 0.99 

M&ttTZ>m&m2ae&m%i:-tnm<Dm£XffimU IkiZ. Al Ga N^bfifcSm 

0.2 0.8 

^M/f 2af£/¥£^0. 02 M mT^SU JfcKl* -r^S^A (Mg) SrK— 

TpMUfcp^GaN^b/&5p^;tf^KJg2ag£J¥£^0. 2 M mfim 

Al Ga N/^bj&6p^^KJl2ah3rJ¥£$jO. 4/imfiIU ^{CpMGaN^i^ 

0.08 0.92 

[0085] RlStt^^y^-^ (RIE) K^oT, XhyJ?*V?;(Dm$i&2b&l&J$'tZ> 

fc&<D^i$£|&l>T#Jf ft:Y2a£3^^>^U p§^7s/KJi2ah^&}0. 05ftm@ 
S^ff^fcS^^^y^^S^fcioT, (11-20) JjfalZf&'otiXhy'C 

[0086] &mi£Y2a<D&m$i&2bm(Dffi mm&&fi5 n m©I$ttxj/fy^f 

??hm 2ai&>ft<Dmmz.sio ^h^mu^c^m^xmmMm.-t^o 

2 

[0087] ftl:, 05(d) pM^^h®2ai£*Si^Jg£2c<^®^ 

Pd) (Au) {^tv^O^S^^^S^-— ^./^Wl® 2d£J?:£&)200nni 

xj&m-tz-tizx^x , ^y?mmm2d&pm^*?bm2ahtm^mzwu& 



WO 2005/055383 1 8 PCT/JP2004/014089 



[oo88] m6Rum7iz^irjimi^. ^nb^mi^tc^m^i^ioo, 200^^ 

[oo89] £i\ 06(a) (^i-^t-, mi, m2<Dtpm$immoo, 200iC?£/&£;ftrCV^* 

2&8§lb, 2b&ttfa£ltX&MmCNTl, CNT2£r^^$i3r5 0 AlGalnP^ 

¥mm^f$z>&mw-xia<Dmmm u 10) tGaNm¥mfcfrb}&z>&m&Y2a<D 

(1-100) tfr-gtU 5.oAlGaInP^^^^^#®#:Xla(D^g&l 
b^GaN^^a»^^^#S^Y2a(OiS^g&lb^^}fi^§j;9^b-C, g^SC 

NT1, CNT2^^§^r?>o 
[0090] #CKl.&j300 o C(07^— 5:>-^^#IS^^-C\ Bl, W,2<D^ Ptef&flaOO, 20 

[0091] Me (b) fc^t~<fc5 360nm;£*T<75$t AtfH — if 3t^^fS^SUB20 

aS^^MI-So £9#?t:L< «YAGl/-lF<D4f« ($tft266nm) £j3lf5t<^ 

[0092] ^S266nm<Dix— ^wmm^-yr4Tmm)suB2^x^m.^ti 

-f WgiSU GaNia^MfrteWMmZXVAltiL&tbZ.o 3d«;&SUB2£GaN 

[0093] ^Lt, ^«)fltRdS^$*brv , 8SRfc33lt5GaN^^#^^fiK5#e 

^2a(D^V^^^Jt5^(D^(D^^JtT^^L^R^^bT^fiJ$tLfc 

[0094] ^{C. El6(c)^i-J:5^^y^(^g!&M^J;?)«V^40 o CKl^l, m2(D$> 
W^frlOO, 200^#:^D^U. 3t«f&KSUB2S:##e«^2ad^ffl(Srr«o 
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[0095] -f ±mjti%^/i'^—<Dft&&&m&s\jB2<Dmmm£QmttU£.WL 

[0096] ±5 m^J$&tRSUB2^f»Jirt-5i:, 06 (c) fc, ^§-#S^Y2a(D^ 

[0097] JfiTK^-eSWR^i-S^^^o-C, ±3£©Jfti¥^Ufcas#£l&5&Ufc« 



[0098] 07(a) &&mW-Y2&<D%m (nSGaN^B) ^W(Ti) 



P2 X nSGaAsStSUBKD 



[0099] Hk^. 07(b) tC^ri?^ GaN^^frd^S#Sf*fY2a<D^|g®-C&5 (1 
-100)ffi«o-C, 07(a) »Jli^$*t"CV>5— ^bfe^W^^lOO, 200£ftHi 

•rzm, ^2(D^m^ia, 2a&mu n2<Dmftm*2<Di&mmmz}£i,xmi 



CNTdS^l, 020^^6^^- 1, 



flew— if^SLD^^i-^o 

[oioo] ^^WJcjiOf^RSiVB^lllfrw— if^gLDfcj^kf . ±i©3*yr/- K£ 



ipiraiaraMBKSr#*&-t- 



if$£Mma{£^$*bfcV— if*II^<?5§fM®^£>i&;ft650nm 

ft 40 5nm© if 3fe ^Sfctt^axSo 
[0101] ^LT, Sgl, I2(DU- if^M§Pla, 2a£, HMI^JH^&j^SftmCNTl, CN 
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[0102] 125(d) t^Lfcfc? m2<D^m^i^200(D^miM^^^X^ 5£/&B# 

Km2<DU—^mn2at^^<D^mi^Y2a(D^t,^(D^(D^mi^Y2ei 



I- 



ir^mRt^^^x^«DX\ mi, m2<Dtpm$Lf&moo, 200^ 

CNT1, CNT2{C£oXfflLM£ J &tc^ 06(b) (c) iZL^tzX^ mfe&M^ 



—^ft*mftvx^nmmsuB2&mMir%tdii-x\ g^tjgcNT^R^Lfc 

[0103] Z.<Dtctb^ ^^^R^Jf^UT*3^V^T% ^1, ^2<Df H£j&ft:iOO, 200£jg 

1CNT1, CNT2K£oXmM&1t1t&. m^M^U—^^mML-X^W: 



[0104] £fc, 126 (b) (c^tfj^UfcJ;? fc, 3cW&$iSXJB2(DmmMfrbffi fe$iM<D 

^ri^^mi^Y2aiz^^mu^^—^i&n^^t^x^ 0 

[0105] ~<Z)£5^ m2<D^rBl^^200^^^R^^bT*5<^^J;«9#<^m 
[0106] ^^^J-CI*. #^S§lb, 2b£y^^j&£L-CV^#\ Ub^J-U-PS 

7£istLZ>h<DXitt<, m^mmxh^xh £v \ 

[0107] £fc, ^^SUB2^bT1^^T-l'TS^fflV^fc^^c:oV^T^^Lfc^, Al 

Nil, SiC^^ AlGaNS^fflV^J;9{-bT^J;V\ 
[0108] £fc, i^^lc, 2ctb-C, SiO % ZrO , AINm^mmtm^XoXm^^ir^ 

2 2 

[0109] Sfe^feJSCNTl, CNT2£LT, Atu In, PdSr»iafl^^t>*-C^J5K-t"S«t 
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Mm 2 

[oho] $&2<DmmteMimz£QM:&ftt£mnm*m8~mio&mm^x®.wirz> 

(b) - (d) nm2<D^ f^0.W2oo(Di^m^n^m^m\^m:ummm, in 9 (a) - 

(c) ^IEIlO(a) (b){3\Sgl, !2<Z)f r^^^lOO, 200^)^^V-if^LD 
[0111] ^»^!j(Cj;«9^$n?>^^l/— iMggLDte, S^tC|ll5^^El7^b 

[0112] -ft£t>%^ *mMM(D¥mfc^—*f mmLD^m^m^^t, ®8 ( a ) 
i^-rm io^fi i oo t m 8 (d) ^ ^^200^ * ^mir 

Z> 0 ®8(a) ^-rmiCO^^fe^lOOfi, l35(a)^L/cTO£j£#:iO 

0^|^IC«it{r:^-r§ o 

[0113] — # % ^2<D^r^^^2oo^^xa^-<5i:, GaNmmt^h^b^nm^ 

SUB2_Bd. MOCVDfe^^J;«9 % nMGaNX{*AlN^^^n^^-/^rS2aa^. 
t^nMGaN^#c£nMTiftJS2ab^ InGaN^£>/&53feS£»&SSTP£&^iU * 
^3fe®»lXSSTPJ:^ % m^«i?^<DM^ofcGaN^^#:J;^^^C>^ 

GaN^ ¥mm*bf$z> VEY2&l&$tfrZ>o 

[0114] J^Jrft^CteU GaN(0001)^KSUB2_L{£, GaNXteAlN#>kj&5nS^s/:7 

T«2aa?rJf:$^J^C+nm@^-e^Sb, (Si) fcV^LTnSHbLfcn 

MGaN^i^^nMTJfeS2ab^$^)5— 15MmT^jib, #3§3fct£#*£ 

-a^L^L-C #V(C)£K— tVi/Lfdn Ga N^£>/&5?fcMJiSTP&; 

0.5 0.5 



U&l-n^Al Ga N3>b/&5nM^yK®2ac£/l£&J0. 8 m m-C 

0.08 0.92 



&Cn^GaN^b/&5nS;#-<K/l2ad£J¥£$j0. 2 /z m-C: 



InGa N(fIU O^x), m^ln Ga Niln Ga Nfrt>f&Z>#F ! mb/<yT 

x 1-x 0.08 0.92 0.01 0.99 
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1 Ga N^tbEfcSfli^F- 

0.2 0.8 



Mg) fcV^LTp^bbfcpMGaN;6^/&6pM;tf-f K/I 2ag£J¥£&)0. 2 ^ m 



U p^Al Ga N/^ibJ&SpS^S'K/l 2ah£rJ?:$|*J0. 4 ju mT*: 

0.08 0.92 



U &KlpMGaN;6>ibJ&5p^^^Wf 2ai£J¥£^0. 1 ju m«t§i<!:lCj;o 
GaN^¥^^^^5#Ji^Y2a^?f^i-5o 

[0115] #c^, ^ts-f^j-^^^-^^ (rie) izxox, *V7^zfyt<Dmm&2h*i&im-z> 

fc#<D^gi$£|&^T#JiftY2a£:^y^>'^U p^7^KS2ah^^0. 05jumm 

t©J|$^5I^txyfy^t5r^aot, U-ioo^ftKifrWc^h^f 

7°t»tcoy^v?fli^Wi-5^s&2b^M?f^-r^o 

[oii6] ^mwY2&(D^m^2hm(Dm^m^^^^ir^z.b\^^o, ms(c) 

K^irX^ ^^MSTP^^^-CnMT^S2ab^^i-^R^^U #Cf- 



, pM^^Wg2aiJ^<^J$(<:SiO 

2 



[0117] #C^, H8(d)^"t-J;5(C P^^^hS2aii: 
Pd) Xte& (Au) 3gL< ttrtbb©59fSd^^S^— 



2d£rJ¥£&J200nm 






NT2%Bf$~rz>^b iaot, H2o rfi ra^^^2oo^#M-r-5o 

[0118] 09&tmilOfc^f XmiCj;^ ^fef^StL^f ra^frlOO, 200a>£># 

[0119] £1\ El9(a)^i-J;5^. Hi, |g2(?Dtf Bg^flciOO, 200^?f^$tvTV^^ 
2&B&lb, 2b^*ffn]$^:-r^#JiCNTl > CNT2§rft^f$*5 0 --T\ AlGalnP^ 
¥^ftfrt>J&Z&m&XU<DmMm (110) £GaN^¥^#^kfifr5#Jl#:Y2a<£> 
® (1-100) J.o^Ji^*Xla<D9Jt&»S.l.b^#S^2a©#»[8S2b 



CNT1, CNT2£?gjf £-fr;5, 



[0120] 1^300° C<D7*~ V^tfX&m^X, Ml, H2<£>cpFfQ£j&tia00, 20 

0^#:^PBi-5-^^<t«9, »3tJlCNTl, CNT2CD^3f LTV ^Uft&MMZlt. 



CNT£r£C£-fr5 ( 
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[0121] 09(b) K3tt-£5\Z.* YAGU—ifO2^(&ft532nm)^0f^^^ 

yXt«^ iS^*/^— ©3tefcb"C\ &BJ3©<5£i:_L, ^jKofcPp-e^Sti/ri ^ J: 
^ti^S*RSUB2<z>Sffiiffl9J:"9fiafti-5o 

[0122] ?S5:532nm(DW-f i 3fef*x ^^^SUB2^^^7rS2aa^.tI ? nMTifiS2ab 

[0123] *rTN 09(c) £^£5^ 3tKJRJiSTPSr«£^bT^SIRSUB2S:§iJMrf 

5££K:J:9, /^y7T^2aaS.T^nMT«6®2ab^, «SR^*5»t5g!*fSCNT2t*— 
^y^ttNl 2d£*6iiygl2c £ Sr^«pa«SUB2 »^#R6S^rT«tt) ^# , ftY 
2a(D«®^R{CffibTV >5^^JgCNTfc£rRttJ$'l2r5o 
[0124] Ik^. El 10 (a) ^-r«t5^, Iffiaot, ##SfFr2a<D^B5 (nSGaN© 
m) ^^(Ti) XfiAu^b<{*mb(0^a^^^6^-— 5y^«SMlP2*^J5fe 
~t-Z>b&^ nMGaAs^&SUBl<£>^®f£. AuGe©-p^ (^t^W^AO^ 

[0125] 010(b) ^-TJ;5^. GaN^^#tf><bJ&5#JS#Y2a<D§f FJ®^&5( 

l-100)B^oT, 010(a) ^$tb"CV^5— ^bbfef Rg^frlOO, 200£rff 

Hi-Sr^l^orv- if^^^^b, Hfc?f*Rtf>lfP#TN u—1f#«»iBfcS 

[0126] ju±fj^utj:5K^iiffi«<B»3l^^ 

^SUB2^a®#J^ i ^^*^^-i^3fe^MbT3tBiii|XSSTP^^$^: 

■5<DT% ^#^SUB2fc#fcTiW2ab&6fc*'^5^a s "T?#£o 

[0127] £*LfcJ#. ^mi^Y2a^n^^mRxf^m^(D%<Dm^ib^±u 

[0128] ftfc, ^S*RSUB2©SjBffi!ld^flaitt-SW— *f5tefJltt % T«&S2abSrSia-t- 
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[0129] H18 (d) ^Lfcff^f P^£j&#200{^^R£^-r5^ 3fcJ$£«S 

UB2j&>b5fe!RJ|XJiSTP3re<BJ?*fctfc'<'t\ ^&&SUB2i6>b^R<£>J£®3;~e 

[0130] #3b\ ^HJfe^JT'f*. #$cS&lb, 2b^y 5 /> ? ^jS&i:bTV vgas, i&TUfc^frKRB 

[0131] ^^S«SUB2^bTGaN^^ffiV^fc:#^^oV^T|^0Jb^ N ^ T -T 

T^^, A1NS#U SiCS^ AlGaNg«&/BV^5J:5te:L-Ct>«fcV\, 
[0132] J&Jgtlglc, 2ctLT, SiO % ZrO x AlN^<Di&3t##^J;oTM:i:^J&1-5 

2 2 | 

[0133] BMSteJRCNTl, CNT2<hLT x Au N Iru Pd$&'&&fr'&t>1tXl&l&fZ>£ 
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[1] ^(OWzZWkW— 1f3t*iW^a^frw— IfSSB^JBt^Sfe-CfcoT, 

m fc&mf&irzx j 7 L iy7fr£tt. %i<D<pm &j&ft$:fm-tz>n want, 

*m±J&#-*i¥M1rZ>m2<DXMk. 

±iz.M2<Du— fmm^^0.^t^^mw^h^m2(D^mi^%:^ir^ 

ZtfFmirZ>n2<DJMb, 

M2(D^mi^iM(Dm^, mm&<D&%m&ifr^xmMi-%zbK£\)f&&fc%ftM 

ir&f&3<DJMb, 
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[7] Ifrl5^i<^ vi^5c^^b-r«ltm(As), yi/(Ph TV'^ V (Sb) £>fa*V 
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